Insulin-like growth factor-1 and insulin-like growth factor-1 receptor (IGF-1 and 27 IGF-1R) play main roles in vertebrate growth and development. In fish, beside 28 contributing to somatic growth, both molecules exhibit pleiotropic functions. We 29 isolated complete cDNAs sequences encoding for both IGF-1 and IGF-1R in the 30
Introduction 51
The insulin-like growth factor signaling system plays an important role in 52 domains A and B separated by a C domain, and a D carboxy domain (Humbel, 1990) . 62
The IGF-1 receptor is synthesized as a single chain pre-pro-receptor, with a 30 residues 63 signal peptides that is co-translationally cleaved and a 1,337 amino acids pro-receptor 64 that is processed at a tetrabasic cleavage site to generate alpha and beta subunits 65 (Fig. 1A) . The sequence analysis reveals that the Chilean flounder cDNA IGF-233 1 receptor is organized into several major domains including a signal peptide sequence 234 of 30 amino acids, an extracellular alpha subunit of 702 amino acids and an intracellular 235 beta subunit of 676 amino acids (Fig. 1A) . 236
The length of the complete IGF-1 cDNA sequence is 980 bp, which includes a 237 152 bp 5'-untranslated region (UTR), an open reading frame (ORF) of 558 bp and a 270 238 bp 3'-UTR, encoding a putative protein of 185 amino acid residues (Fig. 1B) . The 239 comparative IGF-1 sequence analysis with other species reveals that the ligand deduced 240 protein is subdivided into six structural domains, including a signal peptide sequence of 241 44 amino acids, the B domain of 29 amino acids, the C domain of 10 amino acids, the A 242 domain of 21 amino acids, the D domain of 8 amino acids and the E domain of 73 243 amino acids (Fig. 1B) . 244
Amino acid sequence alignment of cfIGF-1R (FJ438475.1) with different 245 vertebrates orthologs, including mammalian (human, X04434.1 and rat, AF056187.1), 246 birds (chicken, AJ223164.1), amphibians (Xenopus, AF055980.1) and fish (zebrafish, 247 AF400275.1 and Japanese flounder, AB065098.1) was performed. The cfIGF-1R 248 sequence was found to have 61%, 61%, 63%, 62% of identity with IGF-1R of human, 249 rat, chicken and Xenopus, respectively. Higher degrees of identity were found with 250 other fish IGF-1R sequences, including a 74% with zebrafish and as much as 97% with 251 another fish belonging to the Paralichthys genus, the Japanese flounder ( Fig. 2A, Fig.  252 
3A). 253
A potential proteolytic cleavage sequence R-X-R-R was conserved in all the 254 species compared. The cysteine-rich domain, into the alpha subunit of the cfIGF-1R, 255 contains 24 cysteine residues, which were also observed in all vertebrates IGF-1Rs. In 256 the beta subunit, an IRS-1 and IRS-2 binding site (NPEY and GVLY), a potential ATP 257 binding site (G-X-G-X-X-G-21-X-K), an autophosphorylation motif (YETDYY) and 258 seven tyrosine residues in the tyrosine kinase domain, were highly conserved in all the 259 studied species. A lesser conserved region was found in the carboxyl-terminal, where 260 large insertions were observed in the teleosts IGF-1R compared with those from higher 261 vertebrates ( Fig. 2A, Fig. 3A) . 262
Amino acid sequence alignment of the cfIGF-1 (EU017533.1) with those from 263 several other species, including human (M27544.1), rat (NM_001082479.1), chicken 264 (M32791.1), Xenopus (M29857.1), zebrafish (BC114262.1) and Japanese flounder 265 (AJ010602.1) was performed. The cfIGF-1 sequence was found to be 60%, 65%, 69%, 266 66%, 73%, 97% homologous to the IGF-1 of human, rat, chicken, Xenopus, zebrafish 267 and Japanese flounder, respectively (Fig. 2B, Fig 3B) . 268
The comparison between the known IGF-1 sequences, reveal higher conserved 269 regions at both B and A domains while the C, D and E domains differ significantly (Fig.  270   3B ). The predicted IGF-1 protein is highly rich in charged amino acid residues and 271 conserves the cysteine residues responsible for maintenance of tertiary structure. 272
Moreover, Chilean flounder IGF-1 contains conserved residues involved in the 273 interaction between IGF-1 with IGF-1 receptor and IGF-1 binding protein (Fig. 2B) . 274 Tissue distribution of IGF-1R and IGF-1 mRNA: IGF-1R and IGF-1 mRNA  275 RT-PCR experiments were performed to study the expression of mRNA in different 276 tissues of adult fish using β-actin as a constitutive expression control (Fig. 4) . The IGF-277 1R and IGF-1 transcripts were detected in all investigated tissues. High levels of IGF-278 1R mRNA expression were observed in the testis, intestine, liver, stomach, brain, 279 muscle and oesophagus. The IGF-1R mRNA expression detected in the kidney, gills 280
and spleen was at low levels. Moreover, high IGF-1 mRNA expression was observed in 281 the gills, liver, testis, intestine, spleen, white muscle and brain. Lower IGF-1 mRNA 282 expression levels were detected in the kidney, stomach, oesophagus and red muscle. 283
In addition, we studied the expression pattern of IGF-1R and IGF-1 mRNA in 284 embryos using whole mount in situ hybridization in Chilean flounder larvae from 9.0 285 days post-fertilization (dpf) (Fig. 5) . The cfIGF-1R mRNA was detected at 9 dpf, larvae 286 exhibited IGF-1R mRNA expression in the somites, notochord and cartilaginous tissues 287 in the head. Additionally, cfIGF-1 mRNA was detected only in the notochord. Arg36 and Arg37. Additionally, the cfIGF-1 sequence showed six conserved cysteine 324 residues CysB6, CysB18, CysA6, CysA7, CysA11, and CysA20 which are also located 325 at the same positions as mammals IGF-1 which is responsible for maintenance of 326 tertiary structure (Hober et al., 1992) . 327
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